Objective: To estimate the prevalence of physical activity and sedentary behaviours in European children, and to evaluate the relationship between media availability in personal space and physical activity in relation to total screen time. Design: Data from the baseline IDEFICS (Identification and prevention of dietaryand lifestyle-induced health effects in children and infants) cross-sectional survey. Information on hours of television/digital video disk/video viewing and computer/ games-console use (weekday and weekend days), media device availability in personal space, sports club membership, hours of active organized play and commuting (to and from school) were assessed via a self-reported parental questionnaire. Total screen time was defined as the sum of daily media use and subsequently dichotomized into meeting or not meeting the guidelines of the American Academy of Pediatrics. Setting: Eight survey centres (Italy, Estonia, Cyprus, Belgium, Sweden, Germany, Hungary and Spain). Subjects: Children (n 15 330; 51 % males) aged 2-10 years. Results: Percentage of children engaged in total screen time for .2 h/d was higher on weekend days (52 % v. 20 % on weekdays) and in the older group (71 % in males; 57 % in females), varying by country. Children with a television set in their bedroom were more likely not to meet the screen time recommendations (OR 5 1?54; 95 % CI 1?60, 1?74).
Increasing levels of physical inactivity and sedentarism in young population groups are observed in several developed countries (1, 2) . Sedentary time is often defined as the time spent on specific sedentary behaviours such as television (TV) viewing or games-console use (3) .
The American Academy of Paediatrics (AAP) recommends parents to limit total media time exposure to no more than 1-2 h/d (4) ; however, an increasing proportion of children and adolescents do not meet the recommendations in several countries (2, 5, 6) . *Corresponding author: Email albasant@unizar.es r The Authors 2013
The relationship between physical activity (PA) and TV viewing is close to zero (7) suggesting adequate day time for both activities. A large number of studies focus on TV viewing making it one of the most commonly examined sedentary behaviours (3, 8) , although it might not necessarily reflect overall sedentary time (9) . Different patterns of PA and sedentary behaviours have been observed by age, gender and country (2, 5, 6) . For instance, the Health Behaviour in School-aged Children (HBSC) Study described such behaviours in a population of 11-15-year-olds, showing a high prevalence of sedentary time (61 % exceeded screen time recommendations) and lower time spent in PA (,26 % spent at least 1 h/d in moderate-to-vigorous PA) (5) . Moreover, greater accessibility to media sources in personal space was related to increased time spent in screen-viewing behaviours (6) . In addition, capturing non-school time PA and commuting could serve as potential indicators of PA given the growing evidence suggesting a positive relationship between these measures (10) (11) (12) . Sedentary behaviour is an independent risk factor for chronic diseases such as the metabolic syndrome or CVD (13) , and during childhood has been associated with increased risk of overweight and obesity (2) . The effect of sedentary behaviour builds up over the course of childhood (14) , making early adolescence an important life transition period. Children engaging in sports are more likely to be physically active during adolescence and adulthood (15) and to have a lower cardio-metabolic risk factors profile (16) . The aims of the present study were to: (i) estimate the prevalence of sedentary behaviours (TV/digital video disk (DVD)/video viewing, use of computer/games console, total screen time), electronic media availability in personal space and several PA variables in young children from eight European countries; (ii) describe regional-, country-, age-and sex-specific variations; (iii) assess the association between total screen time and media availability; and (iv) assess the association between total screen time and PA behaviours. In addition, the cumulative influence of total screen time could offer evidence to support effective prevention strategies aiming at reducing sedentary behaviour and increasing PA.
Methods

IDEFICS (Identification and prevention of dietary-and lifestyle-induced health effects in children and infants)
is a community intervention study aiming to prevent obesity (17, 18) . The baseline survey, a multi-centre crosssectional study of children aged 2 to ,10 years from eight European countries (Italy, Estonia, Cyprus, Belgium, Sweden, Hungary, Germany and Spain), is the focus of the present paper. Between September 2007 and June 2008, 16 864 children were recruited and approximately 96 % fulfilled the inclusion criteria (complete information on sex, height and weight). Participants were classified into two age groups: 2 to ,6 years (pre-school children) and 6 to ,10 years (schoolchildren).
The study was approved by the Research Ethics Committees in each centre involved. Parents or guardians provided written informed consent. Detailed operational study procedures are described elsewhere (17) (18) (19) .
Data collection
Sociodemographic data Information on demographic factors was collected by a standardized self-reported parental questionnaire including children's gender, age, country and parental educational level. The International Standard Classification of Education (ISCED) index was used to classify parental educational level (20) and was used as a proxy indicator of socioeconomic status (SES) in subsequent analyses.
Physical activity and sedentary behaviours
The parental questionnaire was used to obtain information on children's PA and sedentary behaviours. Parents reported hours of TV/DVD/video viewing and computer/ games-console use both for a typical weekday and weekend days. Response categories included: (i) not at all; (ii) ,0?5 h/d; (iii) ,1 h/d; (iv) between 1 and ,2 h/d; (v) between 2 and ,3 h/d; and (vi) .3 h/d. For the purposes of the current analysis, children's daily TV/DVD/ video and computer/games-console use were summed to obtain the total screen time per day (total hours per day, during weekdays, weekend days and the whole week). Thereafter, participants were classified into two groups according to the AAP's guidelines on total screen time: #2 h/d and .2 h/d (4) . In 2-5-year-olds and 6-10-year-olds, low correlations were found between accelerometerderived sedentary time and parental-reported screen time in both age groups (Spearman r 5 0?09, P , 0?001 for age 2-5 years; Spearman r 5 0?03 for age 6-10 years; V Verbestel, S De Henauw, K Bammann et al., unpublished results). The parents also completed a question on media availability (i.e. TV, computer, etc.) in the child's personal space (e.g. bedroom).
PA was obtained by the sum of hours that children spent playing outdoors (weekdays and weekend days) and weekly participation in sports club activities for a typical week in the previous month. Total PA was calculated with the following formula: [(PA playing outdoors on weekdays 3 5) 1 (PA playing outdoors on weekend days 3 2) 1 weekly sports participation]/7. The time children spent playing outside was assessed using an outdoor playtime measure, which significantly correlated with objective measures of PA in pre-school children in a previous study (r 5 0?20, P 5 0?003) (11) . In the IDEFICS study, children's weekly participation in sports club activities was significantly correlated with children's daily time spent in moderate-to-vigorous PA as measured by an accelerometer. In 2-5-and 6-10-year-olds, a positive relationship was found between parental-reported sports participation and accelerometer-derived moderateto-vigorous PA (Spearman r 5 0?14, P , 0?001 for age 2-5 years; Spearman r 5 0?15, P , 0?001 for 6-10-year-olds; V Verbestel, S De Henauw, K Bammann et al., unpublished results). Commuting to and from school were classified into three categories: (i) active commuting (walking or cycling); (ii) passive commuting (bus or car); and (iii) both (combination of active and passive commuting).
Statistical analysis
The Predictive Analytics SoftWare version 18?0 was used to analyse the data. Descriptive statistics of PA and sedentary behaviour variables stratified by age group, sex and country were computed using descriptive procedures. The x 2 test was used to compare PA and sedentary behaviours by sex. Binary logistic regression analyses with adjusted odds ratios (and 95 % confidence intervals) were used to examine the independent association between each variable and total screen time (.2 h/d). In addition, multiple logistic regression with adjusted odds ratios (and 95 % confidence intervals) was performed to examine the cumulative association between all independent variables and total screen time (.2 h/d), resulting in four prediction models. Adjustments were made for age and gender, SES and country. The first model examined the association between total screen time and individual media availability in personal space; the second model assessed the association between total screen time and cumulative media availability; the third model examined the association between total screen time and individual PA variables; and the fourth model examined the association between total screen time and cumulative PA variables.
Results
Complete data on PA and sedentary behaviours patterns from 15 330 (94 % of the original sample) participants were obtained (51 % males). Approximately 45 % of the children in both gender groups were classified in the ,6 years age category. (Table 2 ) and older children (Table 3) separately. Overall, characteristics on PA and sedentary behaviours were similar between males and females within countries and age groups.
Sedentary behaviours
Television/digital video disk/video viewing Older males and females in Cyprus had the highest percentage of TV/DVD/video viewing time .2 h/d during weekdays (21 % and 17 %, respectively) and weekend days (59 % and 56 %, respectively; see Table 3 ). Similarly, the younger males and females in Cyprus had higher percentage of TV/DVD/video viewing time .2 h/d during weekdays (19 % and 18 %, respectively) and weekend days (46 % and 41 %, respectively; see Table 2 ).
Older Swedish and Spanish males, and older Swedish females had the lowest percentage of TV/DVD/video viewing time .2 h/d during weekdays (6?1 % in both cases for males, 4?0 % for females). Older German males and Italian females had the lowest percentage of TV/DVD/video viewing time during weekend days (33 % in both cases; see Table 3 ). Younger Swedish males and females had the lowest percentage of TV/DVD/video viewing .2 h/d during weekdays (3?6 and 2?4 %, respectively) and younger Swedish males and German females had the lowest percentage during weekend days (22 % and 19 %, respectively; see Table 2 ).
Computer/games-console use Highest electronic media use (.2 h/d) was observed during weekend days in older Estonian males and females (23 % and 6?2 %, respectively; see Table 3 ). Lowest electronic media use was observed in younger Spanish males and Cypriot, Belgian and Swedish females (0 % in all groups; see Table 2 ).
Total screen time
Twenty-nine per cent of the participants did not meet the AAP recommendations. Figure 1 shows the proportion of children having weekly total screen time on average .2 h/d by gender, age and country. In all countries, higher percentage of exceeding total screen time was observed in older males followed by older females and younger males and females ( Fig. 1 ). In addition, higher percentage of total screen time .2 h/d was more common during weekend days as opposed to weekdays (Tables 2 and 3) .
Media device availability
Media device availability in personal space was observed in approximately a third of the sample; 71 % of the total sample reported non-availability (66 % in males and 75 % in females). Highest reported media availability in personal space was observed in Italy, where the majority of males (younger 73 %; older 81 %) and females (younger 65 %; older 76 %) had media devices available (Tables 2 and 3 ).
Physical activity
Physical activity and sports club participation In most countries, older children were more physically active than the younger ones. A high proportion of males were members of sport clubs, mainly in Sweden and Estonia (75 % and 72 %, respectively, for older children). Great variability between countries in sports club membership was observed in both males (10 % in younger Hungarian to 75 % in older Swedish) and females (11 % in younger Hungarian to 80 % in older Swedish). The majority of children spent ,1 h/week participating in a sports club, both in males (82 % in the younger group and 50 % in the older group) and females (75 % and 53 % in the younger and older group, respectively; Tables 2 and 3 ).
Commuting to and from school
The highest percentages of active commuting were observed in older German males and females (51 % and 55 %, respectively), and both in young and old Spanish males (54 % and 68 %, respectively) and females (54 % and 64 %, respectively). The lowest percentages were observed in Cypriot, Italian and Belgian participants of both genders (Tables 2 and 3) .
Association between total screen time and availability of media devices Table 4 presents the results of the logistic regression analyses for the total sample, separately for weekdays, weekend days and the whole week. The adjusted association between excess total screen time (.2 h/d) and individual media availability is described in model 1 (Table 4 ) and between cumulative media availability variables is presented in model 2 ( Table 4) TV, television; DVD, digital video disk. *Gender differences using the Pearson x 2 test. -Total screen time: total number of hours usually spent watching TV, videos or DVD and playing on the computer or games console. --Physical activity: sum of hours that children spent playing outdoors (weekdays and weekend days) and weekly participation in sports club activities. yTransport: active, children go to and from school by walking or cycling; passive, children go to and from school by bus or car; both, one way as active transport and the other as passive transport. 
TV, television; DVD, digital video disk. *Total screen time: total number of hours usually spent watching TV, videos or DVD and playing on the computer or games console.
-Physical activity: sum of hours that children spent playing outdoors (weekdays and weekend days) and weekly participation in sports club activities. --Transport: active, children go to and from school by walking or cycling; passive, children go to and from school by bus or car; both, one way as active transport and the other as passive transport. Table 5 ). The only remaining significant factor was passive commuting, associated with a 23 % lower likelihood of total screen time of .2 h/d.
Discussion
The aim of the present study was to describe the prevalence of PA and sedentary behaviours in children participating in the IDEFICS study stratified by age, gender and country. To the authors' knowledge, the present study is the first one to provide comparable information on PA and sedentary behaviours, combined with media availability, in children aged 2-10 years old in different European countries. The study provides very rich data for understanding the screen-related sedentary behaviours among European children. The AAP recommends media time exposure of #2 h/d for mitigating negative health effects in youth people (4) . The main finding of our study was the proportion of children not meeting the AAP recommendation for media time, which was 29 % (33 % of males and 25 % of females), more evident during weekend days. Another major finding of our study was the high proportion of older participants failing to meet the AAP screen time recommendations (43 % of males and 31 % of females). No comparable information on compliance to total screen time recommendations in children or adolescents was identified in multi-national studies. Subsequently, comparisons with other studies are made on the basis of the most widely assessed sedentary behaviour, i.e. TV viewing. The HBSC Study (5) observed that 61 % of children aged 11-15 years watched TV for .2 h/d. In adolescents aged 12?5 to 17?5 years participating in the Healthy Lifestyle in Europe by Nutrition in Adolescence (HELENA) study, the proportion who watched TV for more than 2 h/d during weekend days was 58 % in males and 53 % in females (6) . Evidence suggests that adolescence is the period during which the highest proportion fails to meet the screen time recommendation; therefore early age evidence could inform intervention strategies before levels of sedentary behaviours increase, i.e. in the transition period from childhood to adolescence. Another important finding of our study was the high proportion of older participants not meeting screen time recommendations during weekend days (71 % of males and 57 % of females). Previous research has also suggested higher screenviewing time in older children (21) . We also observed a high proportion of males watching TV in excess, unlike in three reviews with a variety of age groups which reported no gender differences (3, 8, 22) . Large variations for computer/games-console use between countries, such as older Estonian females v. Swedish ones (6?2 % and 0 % respectively), were found in our study. Similarly, country differences in TV watching and other sedentary behaviours have also been observed in another descriptive review (2) . In our study, regular engagement in sports was 43 % (42 % in males and 44 % in females). In other studies with adolescents, low engagement in organized sports activities was observed (1, 15, 23) and our results could suggest that habit formation of PA may be important at early ages. In our sample, sports participation was higher in older children; these results are somehow to be expected since pre-school children do not normally participate regularly in organized PA. Our results in the older group (58 % in males and 56 % in females) were comparable to those observed in US children (59 %) (24) . Commuting to and from school was predominantly passive in the majority of the countries in the present study and in agreement with Fainardi et al. (25) ; it should be noted that active commuting might be related to SES, due to the results obtained by Hallal et al. (15) who found active commuting to be more common to be among poor adolescents.
Our findings are consistent with those observed in other studies suggesting an association between the presence of media devices in personal space and increased risk of screen-related behaviours, such as having a TV or a games console in the bedroom being associated with higher TV viewing (6, 26) . For example, findings from the HELENA study indicated that adolescents who had a computer in their bedroom were 43 % less likely to have an excess of TV viewing (6) . Negative observed associations between the presence of other media devices and total screen time could be attributed to the fact that children spent a higher proportion of their sedentary time on TV/DVD/video viewing (81?62 (SD 18?9) % of their total screen time; data not shown). A recent review, however, showed unclear associations among young children (27) . No relationships between screen-viewing time and level of PA were observed in our study, similarly to other studies assessing PA using objective methods (1, 28) . Besides, a longitudinal study of children aged 10-15 years indicated no relationship between changes in TV viewing and changes in high-intensity leisure-time activities (29) . Moreover, frequency of total screen and TV viewing time were not associated with sports participation in Brazilian adolescents (23) . Absence of such relationships could indicate other that factors potentially affect screen time, like other leisure activities. Very few reported studies have related screen-viewing time with active or passive commuting. Surprisingly, passive commuting was related with less total screen time in the current study. A higher proportion of passive commuting was reported in adolescents from higher SES backgrounds (30) , who are also suggested to be involved in more extracurricular activities (31) . Therefore we hypothesize that time restraints due to increased commitments could explain our observations; i.e. children using passive commuting have more extra activities, and they use passive commuting as a means of arriving on time and subsequently spend less time on sedentary activities like total screen time. Additionally, a higher proportion of adolescent members of sports clubs used passive commuting as means of transport to and from school (data not shown). In contrast with our results, no relationship between passive commuting and total screen time was reported by Mota et al. (30) , supporting the fact that screen activities are generalized activities in youth.
The strengths of our study include the large sample of children from different European countries and the implementation of a harmonized methodology. The inclusion of other sedentary behaviours among children younger than 10 years like computer and games-console use is also strength of the study, as well as the assessment of other types of inactivity like passive commuting. In addition, the population included children from different age groups which allowed stratified analyses without loss of statistical power. The description of multiple indicators of PA and sedentary behaviours at the same time allowed us to provide a clearer picture of the current situation and to identify the most prevalent behaviours. Also, the presence of children from Southern, Western, Eastern and Northern countries offers the opportunity to have an overview at the European level. The study has some weaknesses. The inherent limitations of the cross-sectional design affect the assessment of the causal effect between total screen time and the specific PA and sedentary behaviours. Second, examined measures and associations were based on parental reports which might underestimate and misrepresent the prevalence of behaviours. Nevertheless, questionnaire use is the most common method to subjectively assess PA and sedentary behaviours and this is due mainly to the low cost and the ease of administration in a large European sample. In addition, PA was also reported via a questionnaire, which does not reflect objective measures of total PA (32) . However, it provides information about PA which is not available when using objective methods like accelerometry, i.e. type of sport. Another limitation of our study was the small number of children included in some groups, i.e. the high computer/ games-console use categories.
Our findings contribute to the literature by providing information on the prevalence of sedentary behaviours, media availability, commuting types to and from school, as well as the PA behaviours of European children stratified by age, gender and country; such information could be used to identify potential targets for public health promotion actions of young population groups. In addition, comparisons between weekdays and weekend days could be the key point in developing effective intervention strategies to reduce specific sedentary behaviours at weekdays or weekend days. Further internationally comparable studies are needed to confirm or contrast our findings. Concerted public health efforts are needed to decrease the amount of daily time spent in sedentary behaviours given its important health implications. Country-specific public health strategies could be implemented to encourage children to decrease specific sedentary behaviours and increase daily PA, with the purpose of meeting international recommendations for media time and improving overall lifestyle factors.
